Context: Aversion for cesarean delivery is common in our practice and risks associated with caesarean section may contribute to this phenomenon. Objective: The objective of this study was to estimate the risks associated with subsequent pregnancies in women with one previous cesarean section in a low resource setting. Setting and Design: A prospective cohort study carried out at two major tertiary maternity centers in Enugu. Materials and Methods: Maternal and perinatal outcomes were compared between women with one previous caesarean and women who had only previous vaginal deliveries. Statistical Analysis Used: Analysis was performed with SPSS statistical software version 17.0 for windows (IBM Incorporated, Armonk, NY, USA) using descriptive and inferential statistics at 95% of the confidence level confidence. Results: A total of 870 women were studied. These were divided into 435 cases and 435 controls. The absolute risk of cesarean section in a subsequent pregnancy in women with one previous cesarean was 75.8% (95% confidence interval [CI]: 72.0, 80.0). Cesarean section was significantly commoner in women with one previous cesarean compared with those who had previous vaginal delivery (Relative risk [RR] =3.78; 95% CI: 1.8, 6.2). Placenta praevia (RR = 5.0; 95% CI: 2.6, 7.2.), labor dystocia (RR = 6.4, 95% CI: 3.2, 11.2) intrapartum hemorrhage (RR = 5.0, 95% CI: 2.1, 9.3) primary postpartum hemorrhage (RR = 5.0, 95% CI: 1.5, 4.3.), blood transfusion (RR = 6.0, 95% CI: 3.4, 10.6) and Newborn special care admission (RR = 2.5; 95% CI: 1.1, 4.9) were significantly more common in women with one previous cesarean compared with those with previous vaginal deliveries. The absolute risk of failed trial of vaginal birth after a cesarean was 45% (95% CI: 38.5, 51.5). Conclusion: Women who have one previous C-section face a markedly increased risk of repeat caesarean sections and feto-maternal complications in subsequent pregnancies. There is a need for doctors in Nigeria to be mindful of these risks while offering primary cesarean section in this low resource setting.
Introduction
The advantages of vaginal delivery over cesarean section are well-documented in the literature. [1] [2] [3] However, there has been an increasing rate of cesarean operation world-wide. In order to stem this tide, practice protocols are now encouraging efforts to reduce the rate of caesarean deliveries. [4] [5] [6] These efforts have been given a boost by a recent meta-analysis, which showed a success rate of more than 70% for vaginal birth after two previous cesarean sections. [7] Risks associated with subsequent pregnancy after one caesarean section: A prospective cohort study in a Nigerian obstetric population
In Nigeria, the case against caesarean delivery is made worse by a combination of the cultural perception that caesarean delivery represents reproductive failure and its high cost relative to vaginal delivery. [8, 9] These two factors are largely responsible for the aversion for cesarean section, which has been well-documented in our setting. [8] [9] [10] [11] [12] [13] Despite this, it appears that obstetricians in our area may not be giving sufficient chances for vaginal delivery to women with previous caesarean section because of limited resources for feto-maternal monitoring during any attempt at vaginal birth after a caesarean (VBAC). Consequently about a quarter or more of all deliveries in our center are currently by cesarean section and the leading indication is previous caesarean delivery co-existing with any more obstetric complication. [14] Although there have been several published studies on VBAC section in Nigeria, [9, 11] none has estimated the risks associated with subsequent pregnancy following a caesarean section. Given that even having formal education does not seem to improve acceptance of caesarean section in our area, [8] there is a need to take a closer look at the impact of a caesarean section on the obstetric future of women in this setting. In order to estimate the risks associated with subsequent pregnancies in women who had one previous caesarean, we conducted a prospective cohort study to compare outcomes of pregnancy following one previous caesarean with outcomes following previous vaginal delivery.
Materials and Methods
The study was carried out in the obstetric units of the University of Nigeria Teaching Hospital Ituku-Ozalla, Enugu, and Enugu State University Teaching Hospital, Park Lane, Enugu, Southeast Nigeria. The two centers are referral centers for high risk obstetric cases in South Eastern part of the country and beyond. They operate identical protocols for the conduct of antenatal care and delivery. They have a combined annual delivery rate of about 3200 (Hospital Delivery databases).
This was a prospective cohort study which took place from January 1, 2010 to December 31, 2012. The study population included all pregnant women who registered for antenatal care in the study centers during the study period. These are usually educated urban dwellers seeking care from specialists and coming to these hospitals by self-referral and also women referred from peripheral hospitals because of complicated pregnancies.
The sampling technique was purposive and patients were enrolled consecutively in the booking clinic. There was individual counseling of each woman recruited for the study, after which her written consent was obtained. Cases were defined as pregnant women who had one previous caesarean section. Controls were defined as pregnant women who had only previous vaginal birth and were matched for age and parity with the cases. For every booking woman with one previous caesarean delivery, a woman with only previous vaginal delivery matched with the woman with a previous caesarean in age and parity was selected as control. Each study participant was given a number (or tag) to enable specific follow-up. Both cases and controls were followed-up from booking until delivery and subsequent discharge. Women who had two or more cesarean sections, myomectomy or uterine rupture as well as unbooked (unregistered) women who present in labor were excluded from the study.
Following booking in the antenatal clinic, women who had no complications were seen subsequently every 4 weeks until 28 weeks, fortnightly until 36 weeks and weekly until the onset of labor or elective delivery. Women with complications were usually seen more frequently depending on their conditions; alternatively they could be admitted into the antenatal ward for in-patient care. For every woman, a birth plan was formulated at booking and this could be modified as events unfolded during the prenatal period. At every antenatal visit a short history of events since their last visit was taken by the midwife, urine dipstick test for protein, sugar and ketones were done and measurement of weight and blood pressure were taken. Results of previous investigations were retrieved. All these were documented before the woman sees the doctor who reviews the data and conducts a physical examination on the patient. The symphysio-fundal height, fetal lie, position, presentation and fetal heart tones were documented. Further steps in the woman's management were then outlined. Ultrasound scan was done as indicated. The woman was then given another appointment. In order to improve access to blood if needed in the course of antenatal care or during delivery, a policy of antenatal blood donation was operative in both study centers. Every booking woman was asked to provide a donor of 1 unit of blood, which could be used for her in case it was needed: A woman who has donated blood antenatally was entitled to any number of units she required during delivery. Women were counseled that those who did not need the blood for their delivery forfeited donated blood voluntarily. For women with one previous caesarean section, three of the authors (ICA, EFO and UGO) took decisions independently in their respective consultant-led units on whether to offer each woman a trial of vaginal birth or elective repeat caesarean section. It was agreed prior to the commencement of the study that women who had the following criteria should be delivered by elective repeat caesarean section: A recurrent indication for the primary C-section, valid contra-indication for vaginal delivery, need for induction of labor and patients' wish.
Women were admitted into the labor ward upon presentation with regular uterine contractions and the finding of at least 3 cm cervical dilatation. All events of labor were charted on a partograph for all women in labor. Blood was grouped and saved for women with high risk labors. Monitoring in the first stage of labor involved half-hourly check of maternal BP, pulse rate, temperature and dipstick examination of urine as voided. Fetal heart rate was monitored with a Pinard's stethoscope ¼ hourly for women with high risk labors, otherwise half hourly. Vaginal examination was performed 2 h after admission and then 4 hourly until the onset of 2 nd stage of labor. Third stage of labor was managed actively for every woman using early cord clamping, continuous cord traction and administration of oxytocics with the delivery of the baby. The duty senior registrar was in charge of supervising every labor in collaboration with the most senior midwife on duty. Complications were promptly reported to the on-call consultant who could intervene if there was a need. The mother and the new-born were observed for at least 24 h after vaginal delivery while those delivered by caesarean section were discharged on the 5 th to 7 th day if they had no complication. Three of the authors (ICA, UGO and EFO) were informed whenever any of the enrolled patients presented for delivery.
Trial of VBAC was done for women with only one previous caesarean section, vertex presentation, estimated fetal weight <4 kg, clinically adjudged adequate pelvis and no other contra-indication for vaginal delivery. Only surgical induction of labour by amniotomy was done when induction was indicated in women with one previous caesarean. Oxytocic drugs (syntocinon or prostaglandins) were not used for induction or augmentation. In addition to the routine monitoring described above, all women undergoing trial of VBAC were specifically observed for vaginal bleeding, scar tenderness and colour of liquor every 30 min. When fetal heart beats was difficult to hear by Pinard's stethoscope, a portable Doppler (Sonicaid) was used. Alternatively, ultrasound examination was conducted in the labor ward. There was no cardiotocograph. The trial of VBAC was terminated if cervical dilatation graph showed any deviation to the action line or there was scar tenderness, unexplained maternal high pulse rate and fresh vaginal bleeding. Another reason for terminating trial of VBAC was fetal distress decided by the presence of fresh thick meconium stained liquor, irregular fetal heart beats and/or heart beats of <120 or more than 160/min in the absence of any obvious cause.
Data collection was by the use of a pro forma designed for the study. Antenatal data collection for patients enrolled into the study was done 2 weekly with the assistance of resident doctors in the two participating consultant-led units. Data obtained included social-demographic characteristics, past obstetric history including details of the previous caesarean section where applicable, complications of antenatal, delivery and post-delivery periods as well mode of delivery and neonatal complications. Information was sought directly from the women and recorded in a proforma.
All data collected were keyed into Statistical Package for Social Science (SPSS) computer software version 17.0 (IBM corporation, Armonk, NY, USA) for analysis by descriptive and inferential statistics at 95% confidence level. The main outcome measures were the absolute and relative risks of cesarean delivery in the index pregnancy. Secondary outcome measures included the relative risks of prenatal complications, postpartum complications as well as fetal outcomes. The frequencies of prenatal, delivery, postpartum and neonatal outcomes were compared between cases and controls. Tests of significant difference were done with Chi-square test or Fishers exact test where applicable. Means of variables were compared with the Student t-test. Absolute risks of significant prenatal, delivery and postnatal complications in the index pregnancy were calculated. In addition, the relative risks of these outcomes compared with controls were calculated. Nearly, 95% confidence intervals were estimated. P ≤ 0.05 were considered to be significant. The study was approved by the Research Ethics Committees of the study hospitals.
Results
A total of 1000 women made up of 500 women with one previous caesarean and 500 matched women with previous vaginal deliveries were enrolled for the study. Of the 500 women with one previous caesarean, 44 women were lost to follow-up. A further 21 women were excluded from the analysis due to the loss of their matched controls to follow-up. A total of 870 women were therefore studied; these were made up of 435 women with one previous cesarean section (cases) and 435 women with previous vaginal deliveries (controls). The mean age of women with one previous caesarean was 32 ± 4.7 years and women with previous vaginal deliveries 32.6 ± 4.5 years. Table 1 shows a comparison of the socio-demographic characteristics of respondents. Women with one previous caesarean section and those with previous vaginal deliveries did not differ in most socio-demographic characteristics.
Among women with one previous cesarean section, the commonest indications for primary caesarean section were poor progress of labor and/or prolonged labor 53% (231/435), suspicious fetal status/intrapartum fetal distress 15.6% (68/435), abnormal lie/malpresentation 8% (35/435), Pre-eclampsia/eclampsia 7.1% (31/435), placenta praevia 2.3% (10/435), abruptio placentae 1.2% (5/435), intrauterine growth restriction 1.2% (5/435), severe cephalopelvic disproportion 1.2% (5/435), macrosomia 1.2% (5/435): Other indications accounted for 9.25 (40/435). Table 2 shows a comparison of the most common prenatal complications. More women who had one previous caesarean section than those who had only vaginal deliveries had prenatal complications in the index pregnancy. The most common antenatal complication in both groups was malaria in pregnancy. Women who had previous cesarean deliveries did not differ significantly from those who had previous vaginal deliveries with respect to antenatal complications except placenta praevia. Table 3 shows a comparison of mode of delivery between women with one previous caesarean section and those with only previous vaginal deliveries. Both emergency cesarean section (125/435 vs. 58/435) and elective cesarean section (204/435 vs. 29/435) were more common in women who had one previous cesarean section. Table 4 shows the indications for caesarean section in the index pregnancy. The most common indication for emergency caesarean section in women with a previous cesarean section as well as in those who had previous vaginal deliveries was poor progress of labor (labor dystocia). For elective caesarean section, the most common indication for women with a previous cesarean was the presence of an additional complication, which would otherwise have necessitated induction of labor or which could necessitate manipulation of the uterus or instrumental vaginal delivery.
Approximately, 24.4% (106/435) of cases compared with about 80% (348/435) of controls had vaginal deliveries. A total of 231 (53.2%) women with one previous cesarean section were allowed trial of VBAC out of which 106 had successful vaginal delivery giving a success rate of 45.9%. Among women who had failed VBAC, the reasons for failed VBAC were poor progress of labor 67.2% (84/125), fetal distress in labor 24.0% (30/125) and intra-partum hemorrhage 8.8% (11/125). Table 5 shows a comparison of the complications of delivery among cases and controls. Fetal distress, poor progress of labor, intrapartum hemorrhage, primary postpartum hemorrhage and blood transfusion occurred significantly more in women with one previous cesarean delivery than in women with only previous vaginal deliveries.
A comparison of fetal outcomes showed that a greater proportion of babies born to women with a previous caesarean section were admitted into the New born Special Care Unit compared with babies born to mothers with only previous vaginal deliveries (P = 0.01). Although stillbirth and low birth weight were more common in women with a previous cesarean, the difference did not reach statistical significance. Similarly, the proportion of babies born to women with a previous cesarean who had 5 th min Apgar score ≤6 did not differ significantly from the proportion of babies born to women with previous vaginal deliveries for all modes of delivery (P > 0.05). The mean 5 th min Apgar score following failed trial of VBAC was 7.8 ± 2.2. Table 6 summarizes the risks associated with subsequent pregnancy in women who had one previous cesarean section. Placenta praevia was 5 times more likely to occur in women with a previous cesarean than in those with previous vaginal deliveries. Similarly, preeclampsia/eclampsia was 6½ times and cesarean delivery about 4 times more likely to occur in women with a previous cesarean compared with those with previous vaginal deliveries.
Discussion
This is the first study from our center that has estimated the risks associated with subsequent pregnancies in women who had one previous caesarean section. These estimates could be useful for precise counseling of patients and for clinical decision making prior to recommending primary C-section.
The study shows a significantly more women who underwent one previous cesarean section had placenta praevia and preeclampsia compared with women who had no previous cesarean. Prenatal diagnosis of placenta praevia was 5 times more likely to occur in women with one previous caesarean compared with those without a previous caesarean. This finding agrees with previous studies. [15, 16] Although it has been known that caesarean section was a risk factor for placenta praevia, the finding that placenta praevia occurred 5 times as common in women with one previous cesarean had not been documented before in our environment.
Similarly, the study also showed that preeclampsia/eclampsia was 6½ times more likely to occur in women with a previous caesarean than in those with previous normal deliveries. This finding has not been documented before. Since only 7% of the primary caesarean section in the cohort were due to Preeclampsia/eclampsia, it was unlikely that those who had one previous caesarean could have had substantial involvement of women with hypertensive diseases.
On its part, despite overwhelming recommendations in favor of vaginal birth after a previous caesarean, concern for safety and medico legal considerations could have diminished the enthusiasm of obstetricians in allowing more vaginal birth after caesarean section in our setting. This may explain the high absolute risk for repeat cesarean and the nearly four-fold higher relative risk for cesarean section in women with one previous cesarean found in this study. The fact that elective cesarean section occurred in much higher proportion compared with emergency section underlies the possibility of an undue concern for safety. This further buttressed by the fact that only 53% of women with the previous section were allowed trial of vaginal delivery (although only about 1% had a recurrent indication). It is possible that women are not being allowed sufficient chance to try labor after vaginal delivery. Low rate of resort to VBAC after one previous caesarean had been previously documented in our environment. [9, 17] The rate of Failed VBAC in this study was high. The successful VBAC rate of 46% successful vaginal delivery rate was lower than 73% by Davies et al., [18] 79.9% by Turner and Casey. [19] Again, this may be explained by a combination of early resort to emergency C-section during trial of vaginal delivery due to lack of facilities for adequate feto-maternal monitoring during attempts at VBAC.
It is striking to find that blood transfusion was 6 times more likely to occur in women with a previous caesarean section than in those who had vaginal deliveries. The finding of higher rate of blood transfusion in subsequent pregnancies in women with one previous caesarean has not been documented before in our environment. The finding may be explained by the five-fold increases in placenta praevia and in primary postpartum hemorrhage. Although there was no maternal death in the cohorts used for this study, the association of hemorrhage with previous C-section could be significant for maternal mortality where facilities may not be available to combat it. Besides, increased blood transfusion in our area with high prevalence of human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome constitutes a veritable risk for spreading HIV infection.
Conclusion
In conclusion, a previous C-section is associated with an increase in the risk of placenta praevia, preeclampsia/ eclampsia, repeat cesarean section, poor progress of labor, blood transfusion, 5 th min APGAR score <6 and newborn special care admission: The estimated risks are at least 2-7 times higher than in women with no previous cesarean matched for age and parity. It remains a challenge to strike a balance between concern for safety and the need to decrease cesarean section rates. Findings from this work indicate that in the absence of optimal facilities, most obstetrician are guided by concern for safety, hence the much higher risk of caesarean among women with a previous caesarean compared with those with previous vaginal deliveries despite the prevalent cultural aversion for caesarean delivery. These risks should serve as a major deterrent in liberal application of primary C-section even in the face of recorded safety and success of even vaginal birth after two caesarean sections.
